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The Role of
Race and
Genetics in
Health
Disparities
Research

Over the past decade, 2 powerful
scientific movements in the
United States, population genet-
ics and health disparities re-
search, have re-ignited a con-
tentious debate on the complex
relationships between genes,
race, and disease.'™® The debate
is fueled by the Human Genome
Project, the increased technologi-
cal capacity to map the entire
human genome (the library of
DNA building blocks), and the
concerted national efforts to re-
duce racial disparities in health
and health care.

Many scientists believe that an
understanding of the unique pat-
terns of genes across patient pop-
ulations defined by race will help
identify populations at risk of de-
veloping particular diseases and
ultimately enable the medical
profession to tailor preventive
medicine and therapies to those
most likely to respond.* A central
premise of this field of investiga-
tion is that race is an inherent
biological characteristic that ac-
curately reflects human ancestry
and the flow of common threads
of genetic material in biologically
distinct populations over time
and geography.

Health disparities research fo-
cuses on understanding the
complex associations between
race, health, and health care.
Stimulated by the Healthy Peo-
ple 2010 initiative® and an Insti-
tute of Medicine report docu-
menting inequities in medical
treatment among racial minori-
ties,® many health services, so-
cial sciences, and public health
investigators have come to view
race as a social and cultural con-
struct, not a biological construct
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to be used in studies of race and
human illness.

Differences of opinion on the
appropriate way to apply the
construct of race in biomedical
and health services research raise
3 important questions for med-
ical and public health practition-
ers, scientists, policymakers, and
funding agencies committed to
advancing both biomedical and
health disparities research agen-
das: What are the arguments for
and against using a biological
definition of race in medical re-
search? What is the best way to
articulate a comprehensive
health disparities research
agenda? What are the current
and future roles of genetics in ad-
vancing the health disparities re-
search agenda?

USING A BIOLOGICAL
DEFINITION OF RACE IN
MEDICAL RESEARCH:
PROS AND CONS

Scientists in the medical and
public health research community
are deeply divided about the as-
sociations between genes and
race in determining the suscepti-
bility, prevalence, and outcomes
of human disease.'>"® Both
sides use available genetic data
and ethical arguments of social
justice to support their arguments.

Pros

Recent population genetics
studies have revealed large ge-
netic variations across the 5 ra-
cial subpopulations that map to
continental ancestry; researchers
have found delineation of genetic
clusters by racial group and race
specificity of rare genetic vari-

ants.>? Those in favor of using
a biological definition of race in
medical science claim that these
findings indicate that the fre-
quency of variant alleles and the
frequency of phenotypes (i.e., ex-
ternal expressions of genetic
makeup) vary substantially by ra-
cial group, leading to racial dif-
ferences in the expression of the
phenotypes themselves in health
and disease.'

This argument is bolstered by
examples of rare Mendelian dis-
orders for which the relationship
of genes to race is readily appar-
ent, for example, in the Amish,
Ashkenazi Jewish, and French
Canadian populations.’ Al-
though genetic associations are
more difficult to identify in com-
plex genetic disorders, genetic
variation by race has also been
identified for Crohn’s disease
and factor V Leiden, a genetic
variant associated with throm-
boembolic disease.”* " Propo-
nents of a biological definition
of race further argue that there
may be important interactions
between race and genetic char-
acteristics in the susceptibility to
disease, making such racial clas-
sification useful even when a ge-
netic determinant of a complex
disease is present in all racial
groups.' Currently, the strongest
argument in favor of using a bi-
ological definition of race in
medical science is the genomics
movement, a field of scientific
investigation that has recently
gained momentum by promising
to tailor medical therapies using
race as a proxy for individual
genotyping.*

There are a variety of more
hypothetical scientific, social, and
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moral arguments in favor of
using a biological definition of
race."” Proponents believe racial
categories are useful in generat-
ing hypotheses about genetic
and environmental risk factors
for disease and argue that failure
to include variables such as race
will retard the progression of
medical research. They posit that
evaluating genetic differences
that underlie health disparities is
particularly appropriate when
important racial differences per-
sist after access to care and so-
cioeconomic status are taken
into account. Ignoring the role of
genes in studies of racial differ-
ences in the causes, prevalence,
and outcomes of diseases, they
say, will not make such dispari-
ties disappear and will be detri-
mental to the very populations
that opponents of using a biolog-
ical definition of race seek to
protect.

Cons

Those who argue against
using a biological definition of
race in medical science dispute
the veracity of data obtained by
researchers who claim to have
identified a biological role for
race in elucidating racial differ-
ences in the causes, prevalence,
and outcomes of disease.*'® The
argument against begins with
the premise that the species
Homo sapiens consists of a single
population and that biologically
distinct human races do not
exist. This premise is supported
by genetic studies demonstrating
that human beings share 99.9%
of their DNA in common and
the vast majority of genetic vari-
ation (90%—95%) occurs
within, not across, human popu-
lations.""” Although opponents
of a biological definition of race
acknowledge that it is possible
to classify geographically de-
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fined populations on the basis of
clusters of genetic building
blocks, they argue that the pub-
lic health implications of such
ancestral clustering of genes is
controversial and that race at
the ancestral or continental level
has not been proven useful in
terms of predicting individual di-
agnoses or individuals’ re-
sponses to drugs or causes of
disease.’

These scientists argue that
race is not useful for distinguish-
ing polygenic phenotypes such
as height, let alone complex dis-
eases where there is little evi-
dence that specific susceptibility-
gene variants occur more
frequently in different popula-
tions. Evidence that genes, not
to mention relevant combina-
tions of gene variants, substan-
tially influence susceptibility to
complex disease is very limited,
making it impossible to predict
the risk or outcomes of common
disease on the basis of genotype.
Opponents of the use of a bio-
logical definition of race believe
that the immediate benefits of
genomics are greatly overstated
because it is impossible for race
to provide the sensitivity and
specificity needed to character-

ize DNA sequence variation for
the purpose of guiding preven-
tive or therapeutic medicine.
This camp also makes ethical
and social justice arguments
against the use of a biological
definition of race in medical re-
search.*'®" They use historical
arguments to suggest that asso-
ciating race, genes, and disease
could result in unwarranted dis-
crimination at the individual
level and could, at worst, result
in stigmatization of whole com-
munities and even population
eugenics. They argue that an
unintended consequence of ge-
netic reductionism, or categoriz-
ing biological risk by race,
might be the exclusion of other,
more relevant, social or environ-
mental factors as potential ex-
planations for the expression
of health or disease. Similarly,
they say, the promotion of spe-
cific drug therapies for a race-
specific niche market could
distract physicians from pre-
scribing proven therapies. These
scholars view the term “race” as
a sociocultural construct that
reflects an amalgamation of an-
cestry, education, language, lit-
eracy, and economic and social
status.

First Generation

y

Second Generation

y

Third Generation —_—

Detect disparities in health
>
or health care

Understand reasons for
observed disparities

Develop interventions to
reduce or eliminate disparities

ARTICULATING A HEALTH
DISPARITIES RESEARCH
AGENDA

In an effort to meet the ambi-
tious goals set forth in Healthy
People 2010, investigators at the
Center for Health Equity Re-
search and Promotion (CHERP),
a VA Center of Excellence whose
mission is to detect, understand,
and eliminate health disparities
among vulnerable populations
such as racial minorities,”® have
articulated a health disparities re-
search framework based in part
on previous models of health dis-
parities research'®?! (also A.M.
Kilbourne et al., unpublished
data, 2005). According to this
framework (Figure 1), research in
this field naturally progresses
through 3 sequential phases or
generations: from detecting dis-
parities (first generation) to un-
derstanding their root causes
(second generation) to devising
interventions to reduce and elim-
inate disparities in health and
health care (third generation). In
framing the growing body of sec-
ond-generation health disparities
research, this model captures the
complex set of individual, med-
ical care provider, health care

disparities research.

FIGURE 1—The Center for Health Equity Research and Promotion framework for advancing health
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system, and broader social and
environmental factors that could
give rise to disparities in health
and health care.

This framework also provides
some insights into the relation-
ships between disparities in
health and disparities in health
care. Although disparities in ac-
cess to or delivery of health care
services can cause or exacerbate
disparities in health status, health
status disparities may arise from
individual, social, and environ-
mental factors independent of
any interactions with medical
providers or the health care sys-
tem. The model also suggests
that interventions to reduce and
eliminate health disparities (third-
generation research) have multi-
ple potential levers, ranging from
individual knowledge and atti-
tudes to provider behavior and
communication to the organiza-
tion and financing of the health
care system to broader issues
dealing with environmental
safety and exposures.

Currently, the CHERP frame-
work for health disparities re-
search and the conceptual model
held by many health services, so-
cial sciences, and public health
researchers define race as a soci-
ocultural construct rather than a
set of predictable biological or
genetic characteristics. This defi-
nition of race is based on a
dearth of convincing scientific ev-
idence for (1) a genetic basis for
race, (2) a genetic explanation of
observed racial disparities in the
prevalence or outcomes of com-
plex disease, and (3) the efficacy
of race-based genomics to reduce
or eliminate such disparities. It is
further supported by an appreci-
ation of the potentially negative
individual and societal conse-
quences of adopting a biological
definition of race as described
earlier.

| EDITORIAL |

THE ROLE OF GENETICS
IN ADVANCING THE
HEALTH DISPARITIES
RESEARCH AGENDA

The ongoing debate over the
application of race in medical
research gives rise to important
questions about the role of ge-
netics in advancing the health
disparities research agenda.
What is the role of genetics in
the detection of disparities (first-
generation research)? In re-
search to elucidate the root
causes of disparities (second-
generation research), do genes
represent a new dimension of
the individual that contributes to
observed health disparities inde-
pendently, or as part of an inter-
action with social or environ-
mental factors? What is the role
of genomics in eliminating
health disparities (third-genera-
tion research)?

Genes appear to have no role
in existing first-generation health
disparities research, which typi-
cally relies on self-reported race
(defined according to US Census
Bureau categories) as collected in
retrospective or prospective co-
hort studies or from administra-
tive databases. Second-genera-
tion health disparities research
has identified numerous patient,
provider, health care system, and
environmental factors that are in-
dependent of human biology as
contributors to health disparities
among racial minorities. Few
would argue that lack of access
to the health care system, poor
nutritional status, biased treat-
ment by health care providers,
and unsafe living conditions are
genetically determined, and few
would argue that these factors
are unlikely to play a role in
health disparities.

The third generation of health
disparities research is in the con-
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ception phase; to our knowl-
edge, there are no published re-
ports of interventions specifi-
cally designed to reduce or
eliminate health disparities. De-
spite the Food and Drug Admin-
istration’s approval of race-spe-
cific pharmacotherapy to treat
heart failure and glaucoma in
722 the jury
is still out regarding the use of

African Americans,’

race to individualize medical
therapies as a means of reducing
health disparities.

Genetics and genomics do
have the potential to advance the
health disparities research
agenda in the future. Given the
historically polarized debate over
the role of race in medical stud-
ies, the heretofore unproven role
of genetics in disparities research,
and the secular nature of scien-
tific investigation, a new research
paradigm is needed to move the
intersecting fields of genetics and
health disparities research for-
ward. The National Institutes of
Health’s road map of inter- and
multidisciplinary research repre-
sents an effective prescription for
change.??

As the fields of genetics and
health disparities research ma-
ture, scholars from all disciplines
involved in the effort to elimi-
nate health disparities must fully
engage in the ongoing scientific,
ethical, and moral dialogue on
the relationship between genes,
race, and disease. In addition,
collaboration between investiga-
tors in these 2 fields is essential
to gaining a better understand-
ing of the origins of health dis-
parities, determining the contrib-
utory role of genes, and
identifying the most effective in-
terventions to eliminate dispari-
ties. The US Department of En-
ergy and Howard University’s
recent sponsorship of a confer-
ence on these topics is promis-

ing, as is the National Institutes
of Health’s support of the Na-
tional Human Genome Research
Institute and interdisciplinary re-
search centers of excellence.?*?
As researchers committed to the
attainment of health equity, we
are cautiously optimistic that fo-
cused multidisciplinary research
and educational efforts such as
these will inform the collective
scientific wisdom on the future
role of genetics in advancing
the health disparities research
agenda. W
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